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CONTRIBUTION OF THE 4 ~ e ( 4 ~ e , x ) 6 ~ i  REACTION TO THE NATURAL ABUNDANCE OF LITHIUM* 
L.W. Woo, K. Kwiatkowski, S. Zhou, T.E. Ward, M. Walker, and V.E. Viola, Jr. 
Indiana Univers i ty  Cyclotron F a c i l i t y ,  Bloomington, Indiana 47405 
I n  the  eva lua t ion  of g a l a c t i c  cosmic-ray models r eac t ion  a t  200 MeV a t  IUCF. A gas t a r g e t  c e l l  
f o r  l i g h t  element n u c l e o ~ y n t h e s i s , ~  t h e  a + a r e a c t i o n  containing 4 ~ e  was bombarded with  a 200-MeV 4 ~ e  beam 
has been previously s tud ied2  up t o  a bombarding energy and the  A = 6 and 7 fragments were measured with a 
of 160 MeV. The r e s u l t s  i n d i c a t e  t h a t  above t h i s  three-element so l id - s t a t e  d e t e c t o r  telescope. 
energy, 7 ~ i  and 7 ~ e  a r e  not produced t o  any s i g n i f i c a n t  Measurements were performed from 5 deg t o  the  maximum 
extent .  However, f o r  6 ~ i  the  s i t u a t i o n  is  not c l ea r .  angle  allowed by kinematics (30 deg). The cross  
The e x i s t i n g  e x c i t a t i o n  func t ion  f o r  the  4 ~ e ( 4 ~ e , x ) 6 ~ i  s e c t i o n s  measured were a s  follows: 
r e a c t i o n  suggests  t h a t  t h e  cross  sec t ion  f o r  6 ~ i  d 6 L i )  = 3.5 + 0.7 mb 
decreases  exponent ia l ly  wi th  inc reas ing  energy. I f  u ( ~ L ~ )  = 0.24 + 0.10 mb 
t h i s  is cor rec t ,  then higher  energy a + a reac t ions  a r e  o ( ~ B ~ )  = 0.35 + 0.10 mb 
no t  important f o r  6 ~ i  syn thes i s  ca lcu la t ions .  On t h e  A l l  of these  values a r e  i n  good agreement with 
o t h e r  hand, the  p o s s i b i l i t y  t h a t  the  4 ~ e ( 4 ~ e  ,pn)6Li e x c i t a t i o n  funct ions  t h a t  a r e  decreasing exponent ia l ly  
c ross  s e c t i o n  (- 10 mb a t  160 MeV) may become with  energy. Hence, we conclude from these  s t u d i e s  
independent of energy a t  high energies  is suggested, by t h a t  the  a + a reac t ion  a t  energies  above 200 MeV is  
t h e  production of L i  i so topes  i n  s t u d i e s  of l igh t - ion  not a s i g n i f i c a n t  con t r ibu to r  t o  t h e  n a t u r a l  abundance 
induced reac t ions  on 12c. I n  t h i s  case,  the  a + a of l i th ium.  
r e a c t i o n  would account f o r  a major f r a c t i o n  of na tu re ' s  
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6 ~ i  production, and would i n  f a c t  lead t o  a major Energy. 
anomaly i n  l i g h t  element abundance ca lcu la t ions .  l 1) Sam M. Austin,  Prog. Par t ,  and Nucl. Phys. 14, 40 
( 1980). 
I n  order  t o  extend the  4 ~ e ( 4 ~ e  ,x)  e x c i t a t i o n  
2) B.G. Glagola, e t  a l . ,  Phys. Rev. C 25, 34 (1982). 
func t ion  t o  higher  ene rg ies ,  we have s tudied t h i s  
